Penetration of cefprozil into the middle ear fluid was investigated in patients with chronic otitis media. A total of 89 patients ranging from 7 months to 11 years old participated in the study. The middle ear fluid was removed by ventilation tubes inserted through the tympanic membrane at times ranging from 0.38 to 5.97 h after oral administration of a single dose of 15 or 20 mg/kg of body weight. A blood sample was also collected as soon as the middle ear fluid was removed. Plasma samples were analyzed for the concentration of cefprozil by a high-performance liquid chromatographic assay. Middle ear fluid samples were analyzed for the concentration of cefprozil by a microbiological assay. The concentrations of cefprozil in plasma ranged from 0.38 to 15.97 ,ug/ml at the 15-mg/kg dose level and from 1.28 to 21.47 ,ig/ml at the 20-mg/kg dose level. The corresponding middle ear fluid concentrations of cefprozil ranged from 0.06 to 4.44 ,ig/ml and from 0.17 to 8.67 ,ug/ml, respectively. Cefprozil penetrates well into middle ear fluid in patients with chronic otitis media.
also active against group A streptococci (3, 5) and Moraxella catarrhalis (2, 5). Cefprozil is more stable than cefaclor against penicillinase-producing Staphylococcus aureus isolates (7). In light of the broad antibacterial spectrum of cefprozil, it is expected to be an important addition to the armamentarium of antibiotics for the treatment of otitis media. The objective of the present study was to investigate the penetration of cefprozil in the middle ear fluid after administration of a single cefprozil dose of 15 or 20 mg/kg of body weight to patients undergoing ventilation tube installation for chronic otitis media infection with effusion. Chronic infection was confirmed by laboratory tests, clinical evaluation, and the patient's history.
A total of 89 male and female patients, ranging from 7 months to 11 years old, were enrolled from Children's National Medical Center in Washington, D.C. (20 patients), Children's Hospital of Alabama (29 patients), and Columbia-Presbyterian Medical Center in New York, N.Y. (40 patients). The patients' guardians gave written informed consents prior to participating in the study. Patients with indications of the need of placement of a tympanotomy tube were selected. None of the patients had a history or presence of clinically significant gastrointestinal, hepatic, renal, or hematological diseases. Patients did not have histories of a serious reaction to cephalosporins or penicillins. The patients had a mean age of 4.6 ± 3.1 years and a mean body weight of 20.1 ± 11.4 kg. Patients were randomly assigned to receive either a 15-or 20-mg/kg dose of cefprozil in a suspension formulation (250 mg of cefprozil per 5 ml of suspension). On the morning of the scheduled surgery (after an 8-h fast), patients received a 15-or 20-mg/kg dose of cefprozil and middle ear fluid was collected between 0.38 and 5.97 h postdose. Middle ear fluid was collected from one or both ears with a capillary tube at the time of insertion of the ventilation tube. One blood sample per patient, approximately 3 ml, was collected as soon as the middle ear fluid was obtained. The middle ear fluid samples were examined carefully to ensure no contamination of the sample by blood (contaminated samples were discarded). Within 30 min of collection, the blood sample was centrifuged at 1,000 x g at 0 to 50C to separate the plasma. The middle ear fluid and plasma samples were stored frozen at or below -20°C pending To ensure all the middle ear fluid was removed from the tube, the tube was cut into 3-to 4-mm pieces and then sonicated with the flushed solution for 5 min. Quality control samples containing cefprozil in plasma and middle ear fluid were prepared prior to the sample analysis and analyzed together with the study samples to verify the accuracy, precision, and reproducibility of the assay. The standard concentrations ranged from 0.1 to 20 ,ug/ml for plasma samples and from 0.02 to 5 ,ug/ml for middle ear fluid samples. The lower limits of quantification were 0.1 and 0.02 ,ug/ml for plasma and middle ear fluid, respectively. The intraand interday precision and accuracy levels of the quality control samples for plasma (2 and 5 ,ug/ml) and middle ear fluid (0.5 and 3 ,ug/ml) were less than 10% relative standard deviation. The predicted concentrations of the quality control samples in plasma and middle ear fluid deviated less than 8% from the corresponding nominal concentrations for both matrices. The microbiological assay correlated well with the HPLC assay. The predicted concentrations of the quality control samples from both assays were within ±15% of each other.
The concentrations of cefprozil in plasma and middle ear fluid following administration of 15-and 20-mg/kg oral doses are shown in Tables 1 and 2 , respectively, and presented in Fig.  1 . A total of nine middle ear fluid samples had volumes too small for analysis. The concentrations of cefprozil in plasma ranged from 0.38 to 15.97 ,ug/ml after administration of the 15-mg/kg oral dose and 1.28 to 21.47 p.g/ml after administration of the 20-mg/kg oral dose. The concentrations of cefprozil in middle ear fluid after administration of 15-and 20-mg/kg oral doses ranged from 0.06 to 4.44 and 0.17 to 8.67 pug/ml, respectively. The penetration of cefprozil into the middle ear fluid was rapid, as indicated by the substantial concentrations (0.17 to 3.00 ,ug/ml) occurring within 30 min after administration (Tables 1 and 2 ). The MIC of 90% of strains tested (MIC90) of cefprozil against the most common pathogens associated with middle ear fluid are 0.25, 2, and 2 ,ug/ml for Streptococcus pneumoniae, H. influenzae, and M. catarrhalis, respectively. The levels of cefprozil in the middle ear fluid remained greater than the MIC90 for S. pneumoniae for at least 6 h after administration of a 15-or 20-mg/kg dose. The levels of cefprozil in some of the middle ear fluid samples also exceeded the MIC90 of H. influenzae and M. catarrhalis.
The penetration of cefprozil into middle ear fluid is comparable to that of many other oral cephalosporins and penicillins. At 2 h after administration of a 750-mg dose of cefuroxime, the middle ear fluid levels were 0.73 to 1.70 ,ug/ml (8). At 2 to 5 h after a single 250-mg dose of cefuroxime axetil, the middle ear fluid concentrations of cefuroxime were 0.20 to 4.85 ,ug/ml (4). 
